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Ketene dithioacetalization at the activated C-2 centre of triterpenic lupenone 2 has been carried out
successfully to yield cc-oxoketenedithioacetal derivative 3. Compound 3 on ring closure reactions with
guanidine hydrochloride and hydrazine hydrate furnished respectively the pyrimidine and pyrazole an-
nealed heterocycles 4-6 of lupenone. Unlike these reactions hypervalent iodine oxidation of lupenone
using Koser reagent [PhI(OH)OTs] gave various oxidised products 8-11 and did not show any regio-
specificity.
In a: programme of research aimed at. obtaining
value added products from abundantly available
phytochemicals, the need arose to explore regiose-
lective reactions of complex natural products. One
of the bioactive'" phytochemicals identified for
this purpose was lupeoll, a triterpene of the lupane
series. Earlier work from this laboratory'< indi-
cated distinct possibility of carrying out reactions
selectively at C-29. The present work is concerned
with further exploration of the regioselective reac-
tions of lupeol for obtaining compounds in which
ring-A of lupeol is annealed to heterocyclic rings.
In order to achieve this objective, lupeol was easily
oxidised to lupenone and this helped to activate the
methylene group at position-2. Besides this carbon,
the allylic carbon (C-29) of lupenone is also suffi-
ciently active to participate in reactions. In the pre-
sent study regioselective ketene dithioacetalization
reaction" and hypervalent iodine oxidation of lupe-
none have been studied, and this report possibly
describes the first observation relating to these re-
actions of a triterpenic ketone.
Results and Discussion
Pyridinium chlorochromate (PCC) oxidation of
lupeol gave lupenone. This was reacted with CS2 in
the presence of t-BuOK followed by alkylation
with MeI in situ to furnish the c-
oxoketenedithioacetal derivative 3 in excellent
yield. Reaction of compound 3 with guanidine hy-
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drochloride in the presence of NaOMe yielded the
pyrimidine derivative 4 (cf. Scheme I). Ring clo-
sure reaction of 3 with hydrazine hydrate in the
presence ofNaOMe furnished the pyrazole product
5 and in the absence of NaOMe the reaction
yielded the pyrazole derivative 6 (Scheme I).
Like ketene dithioketalization reaction, oxida-
tion of a triterpenic ketone with hypervalent iodine
has also not been studied. Unlike ketene dithioace-
talization, oxidation of lupenone with hy-
droxy(tosyloxy)iodobenzene (HTIB) gave a mix-
ture of four products 8-11 (Scheme II). A closer
examination of the structure of compound 8 sug-
gested that the monotosyloxy derivative 7, formed
by allylic tosyloxylation at C-30 was possibly ob-
tained as an unstable intermediate and this com-
pound after in situ detosylation yielded the product
8. Similar structural analyses of the products 8-11
indicated the ditosyloxy derivative 9 as the com-
mon precursor for compounds 10 and 11. It appears
that in situ selective detosylation at C-30 in com-
pound 9 gave the product 10 and the elimination of
a molecule of tosic acid from ring-A in compound
9 furnished the a,p-unsaturated carbonyl com-
pound 11. Structures of all the compounds (8-11)
were established on the basis of NMR studies.
DEPT edited l3C NMR experiments of the com-
pounds were carried out to ascertain the changes in
number of methyl and methylene carbons in these
products in comparison to the parent lupenone
molecule. 'n NMR study of compound 8 showed
the presence of a singlet at () 4.12 (s, 2H) corre-
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sponding to the protons at C-30. The characteristic
IH NMR peaks for compound 9 were the appear-
ance of a double doublet merged with a multiplet at :
o 5.44 (Ie, IH) for C-2 proton and a singlet at 0
6.27 (s, 2H) for C-30 protons. On the other hand,
1H NMR study of compound 10 showed the pres-
ence of protons at 05.43 (dd, IH) for C-2 proton as
well as at 0 4.12 (s, 2H) for C-30 protons, and thus,
confirmed the assigned structure of compound 10.
Similarly, the assi?ned structure of compound 11
was supported by H NMR spectra which showed
the characteristic signals at 8 7.05 (d, IH) for C-l
proton, 6.18 (s, 2H) for C-30 protons and 5.55 (d,
1H) for C-2 proton. IR spectrum of compound 11
gave the characteristic absorption at 1665 cm' cor-
responding to the a.f3-unsaturated carbonyl func-
tionality.
Experimental Section
General. Melting points were determined on a
hot stage melting point apparatus and are uncor-
rected. IR spectra were measured on a Beckman
Acculab-l0 spectrophotometer. Optical rotations
were recorded on a Rudolph Research Polarimeter.
IH NMR and J3CNMR spectra were recorded on a
Bruker '400 FT-NMR spectrometer using CDCh as
solvent and TMS as internal standard. FAB-mass










mass spectrometer using argon/xenon (6 kV, 10
mA) as the FAB gas. Chemical analyses were car-
ried out on a Carlo-Erba-l108 strumentazeone.
[Hydroxy(tosyloxy)-iodo]benzene (HTIB) was
obtained according to Koser's procedure".
Only those IH and 13C_NMRdata which have a
direct bearing on structures have been included.
Lup-20(29)-ene-2-(bis methylmercapto)metbylene
3-one 3. To an ice cooled (0-5°C) solution of t-
BuOK (0.79 g, 7.05 mmoles) in a mixture of dry t-
BuOH (15 mL) and dry benzene (15 mL) were
added lupenone (1.5 g, 3.53 mmoles) and CS2 (0.27
mL, 3.55 mmoles) simultaneously. The reaction
mixture was allowed to stir at room temperature
(28°C) for 7 hr. MeI (1.0 mL, 7.04 mmoles) was
then added keeping the temperature at 0-5°C dur-
ing addition and the reaction continued at room
temperature. After 12 hr, a second portion of MeI
(1.0 mL, 7.04 mmoles) was added and stirring
continued for another 12 hr. The solvent was re-
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moved in vacuo, water (30 mL) added to the mix-
ture and extracted with EtOAc (2x40 mL). The
combined organic extracts were dried (Na2S04)
and evaporated at reduced pressure to give an oily
residue which was column chromatographed over
silica gel. Elution with chloroform-hexane (3:7,
v/v) as eluent yielded the compound 3, yield 82%,
mp 97-98°C; [a] ~ +43.1 ° (c 0.0023, CHCh);
IR(KBr): 1685 (C=O), 1641 cm-1 (C=C); UV:
203.2, 310.4 nm (c 0.04, MeOH); MS: m/z 528
(M+), 513 (M+-CH3); IH NMR: 4.7 [bs, IH, C-
29(H)], 4.57 [bs, IB, C-29(H)], 2.94 [d, J=16 Hz,
1H, C-l (H)], 2.37 (s, 3H, SCH3), 2.33 (s, 3H,
SCH3), 2.17 [d,J=16 Hz, lH, C-(l)H], 1.69 [s, 3H,
C-30(H)]; l3C NMR (100 MHz): 0 206.2 (C-3),
150.9 (C-20), 144.8 (C-2), 139.6 (Q), 109.4 (C-29),
49.4 (C-I), 48.0 (C-19), 20.87 (C-30). Anal. CaJcd
for C33Hs20S2: C, 75.00; H, 9.84. Found: C, 74.73;
H, 10.01%.
4' -Amino-6' -methoxy-lup-20(29)-eno[3,2d] pyri-
midine 4. A mixture of compound 3 (1.2 g, 2.27
mmoles) and NaOMe (0.49 g, 9.07 mmoles) in dry
MeOH (25 mL) was heated to reflux for 4 hr. Gua-
nidine hydrochloride (0.43 g, 1.53 mmoles) was
then added to the reaction mixture and refluxing
continued for another 10 hr. The solvent was con-
centrated at reduced pressure, water (30 mL) added
to it and the mixture scratched. The separated solid
was filtered, dried and purified by column chro-
matography over silica gel. Elution with chloro-
form-hexane (7:3, v/v) as eluent yielded pure com-
pound 4, yield 61%, mp 110-11 °C; [a] ~ +42.5° (c
0.0016, CHCh); UV: 203, 228, 290 nm (c 0.04,
MeOH); IR(KBr): 3320 (NH), 1645 (C=C), 1470
cm-1 (C=N); MS: m/z 505 (M+), 490 (M+-CH3); IH
NMR: 4.7 [bs, IH, C-(29)H], 4.54 [bs, IH,. C-
(29)H], 3.95 (s, 3H, OMe), 2.68 [d, J=16 Hz, IH,
C-(l)H], 1.78 [d, J=16 Hz, IH, C-(l)H]. Anal.
Calcd for C33HsI03N3: C, 78.4; H, 10.10; N, 8.32.
Found: C, 78.22; H, 9.74; N, 8.52%.
5' -Methoxy-Iup-20(29)-eno[3,2-c] pyrazole 5.
A mixture of compound 3 (lg, 1.89 mmoles) and
NaOMe (0.20g, 3.70 mmoles) in dry MeOH (25
mL) was heated to reflux for 4 hr. NH2NH2.H20
(0.19 mL, 3.80 mmoles) was then gradually added
to the reaction mixture and refluxing continued for
another 10 hr. After the completion of reaction,
solvent was removed at reduced pressure and water
(25 mL) added to it and the mixture scratched. The
separated solid was filtered, dried and purified by
column chromatography over silica gel. Elution
with chloroform-hexane (4: 1, v/v) as eluent yielded
compound 5, yield 65%, mp I42-43°C;
[a] ~ +50.34° (c 0.0019, CHCh); UV: 203, 224,
248 nm (c 0.04, MeOH); IR(KBr): 3235 (NH),
1641 (C=C), 1456 cm-1 (C=N); MS: m/z 478 (~);
IH NMR: 6 4.70 [bs, IH, C-(29)H], 4.58 [bs, IH,
C-(29)H, 3.90 (s, 3H, OCH3), 2.48 [d, J=16 Hz,
IH, C-(l)H], 1.77 [d, J=16 Hz, IH, C-(l)H]. Anal.
CaJcd for C32HsoON2:C, 80.33; H, 10.46; N, 5.86.
Found: C, 80.68; H, 10.39; N, 5.52%.
5' -Methylmercapto-lup-20(29)-eno[3,2-c]pyra-
zole 6. To a solution of compound 3 (lg, 1.89
mmoles) in EtOH (25 mL) was added NH2NH2.
H20 (0.19 mL, 3.80 mmoles) and the reaction
mixture heated at reflux for 12 hr. The solid ob-
tained after the removal of solvent at reduced pres-
sure was purified by column chromatography over
silica gel. Elution with chloroform-hexane (4: 1,
v/v) as eluent yielded compound 6, yield 68%, mp
l40-410C; [a]~+42.3° (c 0.0017, CHCh); UV:
203, 228, 248 nm (c 0.04, MeOH); IR(KBr): 3220
(NH), 1640 (C=C), 1450 cm" (C=N); MS: rn/z 494
(M+); IH NMR: 04.70 [bs, IH, C-(29)H], 4.58 (bs,
IH, C-(29)H], 2.58 [d, J=15 Hz, lH, C-(l)H], 2.40
(s, 3H, SCH3), 1.90 [d, J=15 Hz, IH, C-(l)H].
Anal. Calcd for C32HSON2S:C, 77.73; H, 10.32; N,




en-3-one 10 and 30-(p-toluenesulphonyloxy)-lup-
2,20(29)-dien-3-one 11. To a solution of
lupenone (1.5g, 3.53 mmoles) in CH2CI2 (40 mL)
was added hydroxy(tosyloxy)iodobenzene (2.75 g,
7.03 mmoles) and the reaction mixture allowed to
stir under reflux for 9 hr. After the completion of
the reaction, the mixture was washed with water
(2x30 mL), the organic layer dried (Na2S04) and
evaporated at reduced pressure to give a semisolid
residue which was purified over silica gel column
using ethyl acetate-hexane (1 :49-1 :9, v/v) as eluent
to yield pure compound 8-11 in four different frac-
tions:
8: Yield 18%, mp I72-73°C, [a]~+20.4° (c
0.0017, CHCh); IR (KBr): 3540 (OH), 1695
(C=O), 1640 cm' (C=C); MS: m/z 440 (~), 423
(M+-OH); IH NMR: 4.94 [d, J=3 Hz, IH, C-
(29)H], 4.90 [d, J=3 Hz, IH, C-(29)H], 4.12 (s, 2H,
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C-(30)H], 2.45 [m, 2H, C-(l9)H and C-(2)H], 1.57
[m, 1H, C-(2)H], 1.06, 1.02, 0.95, 0.92, 0.78 [5xs,
18H, C-(23)H, C-(26)H, C-(27)H), and C-(24)H,
C-(25)H, C-(28)H; I3CNMR (l00 MHz): 218.1 (C-
3), 154.7 (C-20), 106.8 (C-29), 64.99 (C-30), 54.89
(C-5). Anal. Calcd for C30~802: C, 81.81; H,
10.90. Found: C, 81.95; H, 10.78%.
9: Yield 34%, mp llO-II°C; [a)~+21.54° (c
0.0017, CHCb), IR (KBr): 1720 (C=O), 1640
(C=C), 1385 (S=O, asym.), 1175 cm' (S=O,
sym.); MS: m1z 764 (M+), 593 (M+-TsOH), 421
(M+-OTs-TsOH); IH NMR: 7.82 (m, 4H, Ar-H),
7.34 (m, 4H, Ar-H), 6.27 [s, 2H, C-(30)H], 5.44
[m, 3H, C-(29)H), C-(2)H); I3C NMR (l00 MHz):
210.5 (C-3), 154.8 (C-20), 144.2 (Q), 133.8 (Q),
129.5 (Ar-C), 128.1 (Ar-C), 109.7 (C-29), 84.6
(C-30), 77.8 (C-2), 21.6 (Ar-CH3). Anal. Calcd
for C44~007S2: C, 69.10; H, 7.85. Found: C, 68.82;
H,8.22.
10: Yield 16.5%, mp 1~i5-36°C;[a)~+31.1° (c
0.0018, CHCh), IR (KBr): 3550 (Ol~), 1730
(C=O), 1645 (C=C), 1380 (S=O, asym.), 1175 cm'
(S=O, sym.); MS: m1z 610 (M+), 439 (M+-OTs), References
421 (~-OTs-OH); IH NMR: 0 7.85 (d, J=9 Hz, I Anand R, Patnaik G K, Kulshreshta D K & Dhawan B N,
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11: Yield 22.5%, mp 65-66°C; [a) ~ +30.88 (c
0.0013, CHCh); IR(KBr): 1665 (C=O), 1640
(C=O), 1375 (S=O, asym.), 1175 cm" (S=O,
sym.); MS: m1z 592 (~), 577 (M+-Me); IHNMR:
07.85 (d, J=9 Hz, 2H, Ar-H), 7.35 (d, J=9 Hz, 2H,
Ar-H), 7.05 [d, J=13 Hz, If I, C-(l)H], 6.18 [s, 2H,
C-(30)H], 5.55 [d, J=12 Hz, 1H, C-(2)H], 5.10 [d,
J=3 Hz, 1H, C-(29)H], 5.01 [d, J=3 Hz, m, C-
(29)H], 2.43 (s, 3H, Ar-CH3), 2.38 [m, 1H, C-
(l9)H]; 13CNMR (l00 MHz): 0210.1 (C-3), 154.8
(C-20), 144.7 (Q), 139.8 (Q), 129.6 (Ar-C), 128.0
(Ar-C), 127.9 (C-2), 125.9 (C~I), 109.8 (C-29),
84.9 (C-30), 46.8 (C-19), 21.6 (Ar-CH3). Anal.
Calcd. for C37Hs204S: C, 75.00; H, 8.78. Found: C,
74.72; H, 8.72%.
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